BRIEFER ARTICLES. 


THE SEEDLINGS OF J A TR O PH A MULTI FI DA L. AND 

PERSE A GRA T/SS/MA GARTN. 


(with six figures) 


Two modes of germinating are characteristic of the dicotyledons, 
with the cotyledons above or under ground. The first is undoubtedly 
the commonest. In this case the cotyledons, as a rule, are freed from 
the seed-coat and develop as two, seldom only one or several, leaf-life 
organs. In the other case, however, the cotvledons either remain 

J 

enclosed in the seed or become free, but stay under ground. 1 hese 
are the principal forms of germination which Klebs' has ascribed tc 
the dicotyledonous orders, and it is interesting to see that both forms 

may occur not only within allied genera, but even among species of 
the same genus. Furthermore, the germination itself exhibits a nun 
her of biological variations in regard to the relative development o( 
the primary root, the hypocotyl, and the cotyledons. But it would 
seem very difficult to find any deviation from the rules given above, at 
least from the first, in which the cotydedons are above ground aid 
free, while the second comprises two possibilities, enclosed or 

cotyledons. When the seed-leaves are carried up above ground, th¬ 
is not necessarily connected with the development of a hy r pocotyl, nor 
are the underground seedlings always destitute of such. But when 

long hy pocotyl raises the seed above the ground and the cotyledons 
furthermore, are provided with petioles of considerable length, ,vt 
should never expect to find the seed-leaves permanently enclosed 
the seed and falling off without being exposed to sunlight. It wou^ 
seem vay any such case really existed. 

It was, therefore, very surprising to learn that Fr. Muller, in Bin- 
menau, Brazil, had discovered a plant which exhibited this pecu lar 
mode of germinating , the bicuiba or Myristica Bicuhyba , a tree of ^ 
primeval forests in Brazil. 3 The seedling of this tree possesses a 
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hypocotyl and'.two deeply lobed cotyledons, which, although above 
ground, do not leave the seed. To this instance may, however, be 
added a second, but of an order very remote from the Myristicacece. 
A few weeks ago Mr. G. W. 

Oliver, of the botanical gar¬ 
den at Washington, I). C., 
called my attention to some 
very odd-looking seedlings of 
Jatropha multifida, which were 
kindly submitted to the writer 
for closer study. The germi¬ 
nation of this plant had, so 
far, only been very briefly 

mentioned by Sir John Lub¬ 
bock,’ who merely recorded it 
as an exception from that of 
the other Euphorbiacete. The 

seedling develops as follows. 

Next to the primary root 
the hypocotyl increases very 

considerably in 
penetrates the soil by making 
a strong curvature until the 

becomes raised above 
ground, while simultaneously 
the petioles of the cotyledons 
have reached their final de¬ 
velopment and attained a verv 

considerable length. While 

hypocotyl increases .„ r 
h in length and thickness, 

tbe cotyledons show no signs 

01 becom ing freed from the 

seed -coat. The plumule be- 

? ms t0 develop a distinct 

nternode, and the first leaves Fig. i. — S eedling of Jatropha multifida 


length 


and 


rap- 



i 


t . ~~ wavci, - 

ein g opposite and of approx- natural size - 

3 ' * be sanie shape as the later ones, appear a short time bef< 
Lubbock, J. ; Seeds and seedlings. 
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the cotyledons drop off, with their leaves still enclosed. The accom¬ 
panying drawing (fig. /) illustrates a seedling with the cotyledons, 
Cot, attached, and the first leaves, L\ almost expanded. The primary 
root, R, is persistent and branches very soon, while a few secondary 
ones proceed from the base of the hypocotyl. The very long and thick 
hypocotyl, H, is green and glabrous; there is an early development of 
cork-layers; the bark-parenchyma is broad and traversed by a number 
of laticiferous ducts. The mestome bundles are of normal structure 
and between these are numerous strata of interfascicular cambium. A 
pith occupies the center of the hypocotyl; its cells are like those of 

the bark, thin-walled and filled with starch, but there are no 
laticiferous ducts. As stated above, the cotyledons have long 
petioles and their blades (fig. 2) are mostly oblong with a 
short point, but without any lobation as was observed in 
bicuiba. They are somewhat fleshy and pale in color ; never¬ 
theless, stomata are present on the upper surface and not on 
Blade of a the lower. Along the ribs on the upper face, two kinds of 

cotyledon; hairs are visible. These are either long, multicellular, and 
natural size, pointed or un i ce ll u lar and almost globular in shape. 



Fig. 2. 


(fig 
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some 


places they covered the surface just above the ribs. 'They represent 
glandular hairs, but their function 
could not be ascertained. The 
lower surface of the blades, which* 
lie close up to the endosperm, is 
wholly glabrous. A typical pali¬ 
sade tissue was observed, covering 
a rather dense pneumatic tissue, 
and both contained abundant 

deposits of Starch; laticiferous Fig. 3. —Epidermis with glandular hail* 

ducts were also very frequent. from the cotyledons of Jatropha tnu&ifi 



This seedling has no mate ^ 2 4°- 


among the other species of Jatropha, which have been studied hereto 
fore. Sir John Lubbock figures and describes J. Curcas L. aD ^ij9 
podagric a Hook., both of which possess stout and long hypo c0 ^ 5 ’ 
furthermore, their cotyledons are free and provided with distil 
petioles, although not equaling in length those of J. multifida. 

Another and very peculiar manner of germinating was observed t 0 
Persea gratissima Gurtn., of which several seedling's were cultivated a 






1399 ] 


BRIEFER ARTICLES 


6 3 


the same time in the botanical garden at Washington, D. C. It is 
strange that the Lauraceae have been almost entirely passed by in works 
dealing with seedlings, none having been 
recorded either by Klebs (/. c.) or Sir John 
Lubbock (/. e.). Schacht 4 appears to be 
the only author who has given us some 
information about them ; he states that the 
seed of Per sea gratissima germinates while 
the fruit is still attached to the tree. This 
author observed, also, that in this species 
of Persea the plumule attains a very early 
development with a number of leaves, 
similar to Juglans and Tropaeolum. Hav¬ 
ing detected a few other peculiarities con 
nected with the germination of Persea. and 
having been unable to find any figure of 
this, I take this opportunity to publish 
and illustrate my observations, together 
with the still more remarkable 

germination just described. 

In Persea gratissima there is no endo¬ 
sperm, and the large cotyledons remain 

enclosed by the seed-coat. No hypocotyl 

develops during the germination, but the 

Plumule grows out very soon as a shoot 

>th several leaves, while the primary root 

• he same time has attained a considerable 

Cngth and developed a number of very 
strong lateral roots arranged in whorls of 
"B&'thlfce to five or more. 


case of 


In the accom- 


(A 


j . o puumuc iia.^ 

VC ° ped as a s *ngle shoot, and it is very 
range to notice that the very first four 


IcateL It ' m vciy urbi lour 

nm eS ! y are not only opposite, but even FlG ; ^-Seedling of Persea 



Provided with 


gratissima Gartn., natural size. 


■mitating the tvn' 1 T blades, thus ^ pr i mar y roo t ; Sc, scar from the 

Onth k }pical leaf of this s P ecies - • • 

er hand, the succeeding five or cotyledon; 


removed cotyledon; Lot, the other 

the first leaves 


2: 447, 468 jgj ; Lehrbuch der Anatomie und Physiologie der Gewachse 
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six leaves are almost scale-like, with no petiole or blade, but covered 

with silky hairs like the axis and the proper leaves when young. 

Thus Persea gratis sun a demonstrates the fact that in seedlings with 

enclosed cotyledons, there may be an alternation of various forms of 

leaves, while in Juglans and Carya, for instance, all the first leaves are 
scale or bristle-like. 

When, however, the plumule does not develop as a single shoot 
but as a complex of ramifications, the first leaves become almost 

suppressed and appear only as small and rather broad 
scales (Jig. j). In this case, the shoots have pushed 
out very freely from the axils of the lowest leaves, and 
have almost attained the same development as the 
plumule itself, possessing elongated internodes anc 

some narrow scalelike leaves with silky hairs. Beside? 

these lateral branches, there is a bud observable in 



(/ 


* IG * 5- Plumule contrast 


---“ 

is evidently ready to develop if the 
mother-shoot, the plumule, should If. 
become injured. The first developed 
leaves were perfectly' glabrous, in 



\L 


of seedling of Per- There 


to the succeeding ones. Fig. 6. 


A bud 


sea gratissima; nat¬ 
ural size. 


were a few stomata on the f rom hie axil of * 


lower surface, but none on the cot > ,fcdon of 


upper. 


gratissiHia 


L\ L' 

COH'-i 


, . The mes °P h yll formed a first sec0DU 

,?^f neOUS Ussue filled with starch, and there was third leaf; mag 
no indication either of collenchyma or stereome nified. 

above or underneath the mestome bundles. 

In Lindera and Sassafras, at least in their North American repre 
centatives, the germination takes place underground, but the pluruul 1 

evelops as a single shoot. The first leaves are bristle-shaped, sue 

e by a few whose shape is approximately the same as that of d 11 
typical leaf. ' ru - • • - J ; 


■ " -- »c«u oi o. officinale i\ees, nuwc*v. 

i"„’! e !: 0m . 0bSe . rVed in the first year of the seedling, those develoi 

-Theo. Holm, Brookln* 


- ..i uic him year or 

ing at this stage being ovate and entire. 
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